Entorhinal neurons receive extensive intracortical projections, and form the primary input to the hippocampus via the perforant pathway. The glutamatergic cells of origin for the perforant pathway are distinguished by their expression of reelin, a glycoprotein involved in learning and synaptic plasticity. The functional significance of reelin signaling within the entorhinal cortex, however, remains unexplored. To determine whether interrupting entorhinal reelin signaling might have consequences for learning and memory, we administered recombinant receptor-associated protein (RAP) into the lateral entorhinal cortex (LEC) of young Long-Evans rats. RAP prevents reelin from binding to its receptors, and we verified the knockdown of reelin signaling by quantifying the phosphorylation state of reelin's intracellular signaling target, disabled-1 (DAB1). Effective knockdown of reelin signaling was associated with impaired performance in the hippocampus-dependent version of the water maze. Moreover, inhibition of reelin signaling induced a localized loss of synaptic marker expression in the LEC. These observations support a role for entorhinal reelin signaling in spatial learning, and suggest that an intact reelin signaling pathway is essential for synaptic integrity in the adult entorhinal cortex.
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Introduction
Connectivity between the entorhinal cortex and hippocampal formation is essential for certain forms of learning and memory. Within the entorhinal cortex, the lateral and medial subdivisions differ with respect to their environmentally evoked firing properties and their anatomical connectivity. The medial entorhinal cortex (MEC) shows location-specific firing, while the lateral entorhinal cortex (LEC) does not (Hargreaves, Rao, Lee, & Knierim, 2005) . Although previous studies indicate that LEC neurons fire in response to olfactory stimuli (Young, Otto, Fox, & Eichenbaum, 1997) , including olfactory cues that distinguish between socially relevant conspecifics (Petrulis, Alvarez, & Eichenbaum, 2005) , a consensus regarding the functional role of LEC neurons has yet to be reached. In a manner consistent with regional differences in spatial selectivity, the LEC and MEC are further distinguished by hodological criteria. The LEC receives greater input from the perirhinal cortex, and the MEC receives the bulk of its input from the postrhinal cortex (van Strien, Cappaert, & Witter, 2009 ). Differences in afferent input properties between these two regions could potentially support distinct contributions to behavior, but this distinction has not yet been conclusively demonstrated in the literature.
Notable differences between the LEC and MEC have also been reported in the context of aging. The 'transentorhinal region,' which encompasses the LEC, shows earlier susceptibility to neurofibrillary tangle formation in humans (Braak & Braak, 1995) . Likewise, in a rodent model of naturally occurring variability in cognitive aging, the LEC emerges as a focal region for molecular alterations in aged rats that are cognitively impaired (Stranahan, Haberman, & Gallagher, 2011) . Entorhinal neurons are not lost with age-related cognitive impairment (Merrill, Chiba, & Tuszynski, 2001; Rapp, Deroche, Mao, & Burwell, 2002) , but the number of LEC neurons expressing reelin, a glycoprotein involved in synaptic plasticity (Herz & Chen, 2006) , is reduced in aged rats that are cognitively impaired (Stranahan et al., 2011) relative to both young adults and aged cohorts with preserved cognitive function. Because reelin is involved in synapse formation in the adult brain (Niu, Yabut, & D'Arcangelo, 2008; Pujadas et al., 2010) , reduced reelin expression could alter the connectivity and function of entorhinal circuits.
In the current report, we have suppressed reelin signaling locally in the LEC of young rats to assess the behavioral effects of mimicking a condition associated with age-related cognitive deficits. We used recombinant receptor-associated protein (RAP), which prevents reelin from binding to its receptors (Hiesberger et al., 1999) . With in vivo administration via cannulae targeted to
